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The split crest technique is a reliable procedure used simultaneously in the implant positioning. In the literature some authors
describe a secondary bone resorption as postoperative complication. The authors show how platform switching can be able to
avoid secondary resorption as complication of split crest technique.
1. Introduction
Implant rehabilitation of edentulous sites with bone atrophy
represents a situation in which dental implant placement
might be complex or impossible if regeneration and bone
augmentation techniques are not used [1]. One of the these
techniques is ERE, introduced by Tatum [2] and subsequently
modified by Scipioni et al. [3].
This procedure is mainly indicated in cases with sufficient
bone height but inadequate thickness. Anyway at least 2-
3mm of initial crestal width is mandatory to perform this
technique [4].
ERE can be followed by simultaneous implant placement
in order to maintain the created space. This space can be
filled with autologous/heterologous graft, with biomaterials
or leaving the clot stabilized by a membrane [5–8], with or
without the application of platelets concentrates such as PRP
or PRF that seems to accelerate the healing of hard and soft
tissues [9–11].
ERE surgical approach is a reliable technique but does not
prevent the peri-implant bone resorption [12].
Different studies have evaluated the peri-implant bone
resorption after implant positioning with ERE technique.
Strietzel et al. report that 6 months after functional loading
the marginal bone around the implants was reduced on
average by 1mm [13]. In another study, during the same
period of observation, the mean bone loss was 2mm [14].
Jensen et al. reported an average of resorption of 1.57mm
(mesial side) and 1.42mm (distal side) during an average 4.2
years [15].
This case shows the absence of bone resorption and a
slight bone apposition above the implant in a split crest
technique using platform switching associated with Morse-
cone connection.
2. Case Presentation
The patient was a healthy, nonsmoker, 26-year-old woman.
Her dental history included an orthodontic treatment final-
ized in restoring the occlusion and repositioning the 47 that
was tilted because of the loss of 46, extracted 10 years prior
due to destructive caries.
Clinical examination (Figures 1, 2, 3, 4, 5, and 6) showed
the lack of 4.6 and 1.5, 2.5, 3.5, and 4.5 in the arch; a ridge
defect with reduction in bone thickness was diagnosed in
region 4.6.
OPT revealed the absence of second premolars and
inclusion of third molars (Figures 7 and 8). A CT DentaScan
tomography (Figure 9) showed 13mm in ridge height and
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Figure 1: Frontal view.
Figure 2: Lateral view (left).
Figure 3: Lateral view (right).
Figure 4: Occlusal view.
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Figure 5: Site of 4.6.
Figure 6: Site of 4.6.
Figure 7: Panoramic view (OPT).
Figure 8: Radiographic view of 46.
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Figure 9: CT DentaScan.
Figure 10: Midcrestal bone incision.
3mm in thickness of in the coronal segment of the ridge,
classified as type 4 of Cawood and Howell.
In this condition, there is no indication for implantology
if not preceded by ERE.
The patient followed premedication protocol: hygiene
treatment and instructions during the days before surgery,
antibiotics (2 g amoxicillin 60 minutes before the surgery),
and 1min rinse with chlorhexidine digluconate 0.12% preop-
eratively.
Peri-implant bone resorption was evaluated with a sili-
cone gig using periapical radiographs that were taken on the
day of the surgery and on the follow-up.
3. Surgical Procedures
Infiltrative anesthesia (mepivacaine 30mg/mL and epineph-
rine 0.01mg/mL) was performed on vestibular and lingual
sides.
The procedure started with a midcrestal incision,
extended from the distal surface of 44 to the mesial surface
of 47 with two vertical releasing incisions that were extended
into the vestibular side. Amucoperiosteal flap was lifted from
the top of the bone ridge and then continued with a partial
thickness flap in the vestibular fornix to obtain a mobile flap
permitting a tension-free suture.
For osteotomies the Piezotome (Satelec) was used in
mode 2.
The longitudinal bone crestal incision was performed
and deepened down 6mm (Figure 10). Subsequently vertical,
mesial, and distal releasing incisions were performed from
1.0 to 1.5mm away from the adjacent teeth. During this pro-
cedure, separation of the periosteum from bone was noted,
probably due to the piezosurgery cavitation effect, which
created a subperiosteal unstick mini emphysema (Figure 11).
A progressive increasing diameters osteotomy from 1mm
to 3.5mm was used to expand vestibular bone flap. After
expansion, drills from 2mm to final 3.5mm diameter were
used at 12.5mm depth for implant site preparation. Implant
was subcrestally placed (Figures 12 and 13).
One implant (In-KoneUniversal, Tekka) 3.5mm in diam-
eter and 11.5mm in length was placed.
Soft tissues were sutured without tension thanks to
the partial thickness flap, and the implant was completely
submerged. After the surgery, patient was encouraged to take,
in case of pain, acetaminophen (1 g/8 hours) or ibuprofen
(600mg/8 hours).
After 4 months and half the second stage surgery was
performed, making sure that the adherent gingiva surrounds
the entire implant.
Healing abutments were placed and an intraoral radio-
graph was performed (Figures 14, 15, and 16).
After 15 days a provisional resin crown restoration was
positioned and maintained for two months in order to con-
dition peri-implant soft tissue and optimize the emergency
profile (Figures 17 and 18).
After 60 days the definitive crown was placed (Figures 19
and 20).
Implant was controlled one year after loading. Clinical
evaluation detects the absence of inflammation of the soft
tissues, the absence of gingival recession, and stability of the
prosthetic crown. An intraoral rx with silicone gig was per-
formed. Bone levelmeasurement was performed using digital
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Figure 11: Longitudinal and vertical osteotomies.
Figure 12: Clinical view after implant placement.
A: 5.36mm
B: 0.43mm
C: 0.53mm
B-C: 4.00mm
Figure 13: Immediate postoperative radiograph.
Figure 14: Healing abutment positioning.
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Figure 15: Healing abutment positioning.
Figure 16: Radiographic control of the healing abutment adjustment.
Figure 17: Provisional resin crown placement.
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Figure 18: Provisional resin crown placement.
Figure 19: Clinical view of definitive crown.
Figure 20: Clinical view of definitive crown.
A: 5.73mm
B: 0.83mm
C: 0.94mm
B-C: 4.16mm
Figure 21: One-year radiographic follow-up.
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program OsiriX and it was measured from the most coronal
point of bone crest to the implant shoulder on the mesial
and distal sides. Radiograph showed the absence of bone
resorption and the bone growth above the implant shoulder;
bone height was 0.83mm on distal side and 0.94mm on
mesial side (Figure 21).
4. Discussion and Conclusion
Split crest procedure is mainly indicated in cases with pres-
ence of reduced crestal width and adequate height. Mandibu-
lar anatomical modifications following the postextraction
resorption can complicate the implant placement and thus
can be accompanied by several complications especially due
to neurovascular lesions [16]. To avoid these complications it
is necessary to perform a careful radiographic evaluation of
mandibular anatomy. In the posterior region of the mandible
attention should be paid to evaluate the distance to the
inferior alveolar nerve in order to avoid neurosensory dis-
turbance [17] as well as the angulation of implant placement
to prevent the lingual cortical perforation and consequently
the damage to the arteries of the mouth floor, mainly the
mylohyoid artery [18]. In order to obtain an optimal implant
primary stability, during split crest technique, it is necessary
to place the implant apical to the osteotomic vertical lines, so
greater attention needs to be paid to these structures.
In the literature crestal bone level around dental implants
following restoration has been widely discussed. The factors
that can explain the changes in bone height are gingival
biotype [19], the distance of the implant-abutment junction
(IAJ) from the bone crest [20], repositioning of the gingival
inflammatory infiltrate, and the distribution of load in the
portion of the implant in contact with the cortical bone
[21]. Other secondary factors include the kind of surgical
flap, second stage surgery for exposing screw [22], and
colonization by bacteria belonging of the oral flora [23].
Also characteristics such as implant design (platform
switching, Morse-cone connection, and rough shoulder) and
the position of implant with respect to the bone crest may be
involved in this process.
Platform switching can reduce crestal bone loss through
four mechanisms [24]:
(1) shifting of the inflammatory cell infiltrate inward and
away from the adjacent crestal bone;
(2) maintenance of biological width and increased dis-
tance of IAJ from the crestal bone level in the
horizontal way;
(3) reducing the possible influence of microgap on the
crestal bone;
(4) decreasing stress levels in the peri-implant bone.
In the studies on platform switching involving a follow-
up period of 4–169 months, the reported bone loss varies
between 0.05 and 1.4mm [25].
Morse-cone connection determines zero microgaps and
the absence of micromovement. Degidi et al. reported that,
in presence of Morse-cone connection, platform switching
shows no resorption [26].
Regarding the position of implant with respect to bone
crest less resorption may be expected when implants are
inserted from 1 to 2mm subcrestally [27].
The results of this procedure can be improved thanks to
some different implantmacromorphologies, that is, matching
the switching platform to the Morse-cone connection and
presenting a nonsmooth collar, which maybe can allow bone
growth on the implant shoulder.
Howevermany other studies, includingmore patients, are
necessary to confirm our result.
It will be interesting if this will be confirmed in order
to optimize nontotally predictable bone augmentation tech-
niques.
Conflict of Interests
The authors declare that there is no conflict of interests
regarding the publication of this paper.
References
[1] M. Chiapasco, F. Ferrini, P. Casentini, S. Accardi, and M. Zani-
boni, “Dental implants placed in expanded narrow edentulous
ridges with the Extension Crest device: a 1-3-year multicenter
follow-up study,” Clinical Oral Implants Research, vol. 17, no. 3,
pp. 265–272, 2006.
[2] H. Tatum Jr., “Maxillary and sinus implant reconstructions,”
Dental Clinics of NorthAmerica, vol. 30, no. 2, pp. 207–229, 1986.
[3] A. Scipioni, G. B. Bruschi, and G. Calesini, “The edentulous
ridge expansion technique: a five-year study,”The International
Journal of Periodontics & Restorative Dentistry, vol. 14, no. 5, pp.
451–459, 1994.
[4] O. T. Jensen, D. R. Cullum, andD. Baer, “Marginal bone stability
using 3 different flap approaches for alveolar split expa nsion
for dental implants: a 1-year clinical study,” Journal of Oral and
Maxillofacial Surgery, vol. 67, no. 9, pp. 1921–1930, 2009.
[5] Y. L. Tang, J. Yuan, Y. L. Song, W. Ma, X. Chao, and D. H. Li,
“Ridge expansion alone or in combination with guided bone
regeneration to facilitate implant placement in narrow alveolar
ridges: a retrospective study,” Clinical Oral Implants Research,
2013.
[6] T. Kang, M. J. Fien, D. Gober, and C. J. Drennen, “A modified
ridge expansion technique in the maxilla,” Compendium of
Continuing Education in Dentistry, vol. 33, no. 4, pp. 250–260,
2012.
[7] J. Han, S. Shin, Y. Herr, Y. Kwon, and J. Chung, “The effects of
bone grafting material and a collagen membrane in the ridge
splitting technique: an experimental study in dogs,” Clinical
Oral Implants Research, vol. 22, no. 12, pp. 1391–1398, 2011.
[8] M. Simion, M. Baldoni, and D. Zaffe, “Jawbone enlargement
using immediate implant placement associatedwith a split-crest
technique and guided tissue regeneration,” The International
Journal of Periodontics & Restorative Dentistry, vol. 12, no. 6, pp.
462–473, 1992.
[9] D. M. Dohan Ehrenfest, T. Bielecki, R. Jimbo et al., “Do
the fibrin architecture and leukocyte content influence the
growth factor release of platelet concentrates? An evidence-
based answer comparing a pure Platelet-Rich Plasma (P-PRP)
gel and a leukocyte- and Platelet-Rich Fibrin (L-PRF),” Current
Pharmaceutical Biotechnology, vol. 13, no. 7, pp. 1145–1152, 2012.
Case Reports in Dentistry 9
[10] M. del Corso, A. Vervelle, A. Simonpieri et al., “Current
knowledge and perspectives for the use of Platelet-Rich Plasma
(PRP) and Platelet-Rich Fibrin (PRF) in oral and maxillofacial
surgery part 1: periodontal and dentoalveolar surgery,” Current
Pharmaceutical Biotechnology, vol. 13, no. 7, pp. 1207–1230, 2012.
[11] A. Simonpieri, M. Del Corso, A. Vervelle et al., “Current
knowledge and perspectives for the use of Platelet-Rich Plasma
(PRP) and Platelet-Rich Fibrin (PRF) in oral and maxillofacial
surgery part 2: bone graft, implant and reconstructive surgery,”
Current Pharmaceutical Biotechnology, vol. 13, no. 7, pp. 1231–
1256, 2012.
[12] M. Beolchini, N. P. Lang, E. Ricci, F. Bengazi, B. Garcia Triana,
andD. Botticelli, “Influence on alveolar resorption of the buccal
bony plate width in the edentulous ridge expansion (E.R.E.)—
an experimental study in the dog,” Clinical Oral Implants
Research, 2013.
[13] F. P. Strietzel, M. Nowak, I. Ku¨chler, and A. Friedmann, “Peri-
implant alveolar bone loss with respect to bone quality after
use of the osteotome technique: results of a retrospective study,”
Clinical Oral Implants Research, vol. 13, no. 5, pp. 508–513, 2002.
[14] C. Blus and S. Szmukler-Moncler, “Split-crest and immediate
implant placement with ultra-sonic bone surgery: a 3-year life-
table analysis with 230 treated sites,” Clinical Oral Implants
Research, vol. 17, no. 6, pp. 700–707, 2006.
[15] O. T. Jensen, D. R. Cullum, andD. Baer, “Marginal bone stability
using 3 different flap approaches for alveolar split expansion
for dental implants-a 1-year clinical study,” Journal of Oral and
Maxillofacial Surgery, vol. 67, no. 9, pp. 1921–1930, 2009.
[16] R. A. Mecall and A. L. Rosenfeld, “Influence of residual ridge
resorption patterns on fixture placement and tooth position,
Part III: presurgical assessment of ridge augmentation require-
ments,” International Journal of Periodontics and Restorative
Dentistry, vol. 16, no. 4, pp. 323–337, 1996.
[17] G. Sammartino, H. L. Wang, R. Citarella, M. Lepore, and
G. Marenzi, “Analysis of occlusal stresses transmitted to the
inferior alveolar nerve by multiple threaded implants,” Journal
of Periodontology, vol. 84, no. 11, pp. 1655–1661, 2013.
[18] J. Lamas Pelayo, M. Pen˜arrocha Diago, E. Mart´ı Bowen, and M.
Pen˜arrocha Diago, “Intraoperative complications during oral
implantology,” Medicina Oral, Patologı´a Oral y Cirugı´a Bucal,
vol. 13, no. 4, pp. E239–E243, 2008.
[19] J. R. Spray, C. G. Black, H. F. Morris, and S. Ochi, “The
influence of bone thickness on facial marginal bone response:
stage 1 placement through stage 2 uncovering,” Annals of
Periodontology, vol. 5, no. 1, pp. 119–128, 2000.
[20] R. J. Lazzara and S. S. Porter, “Platform switching: a new concept
in implant dentistry for controlling post restorative crestal bone
levels,”The International Journal of Periodontics and Restorative
Dentistry, vol. 26, no. 1, pp. 9–17, 2006.
[21] L. F. Tabata, W. G. Assunc¸a˜o, V. Adelino Ricardo Bara˜o, E. A.
de Sousa, E. A. Gomes, and J. A. Delben, “Implant switching:
biomechanical approach using two-dimensional finite element
analysis,” Journal of Craniofacial Surgery, vol. 21, no. 1, pp. 182–
187, 2010.
[22] J. Becker, D. Ferrari, M. Herten, A. Kirsch, A. Schaer, and
F. Schwarz, “Influence of platform switching on crestal bone
changes at non-submerged titanium implants: a histomorpho-
metrical study in dogs,” Journal of Clinical Periodontology, vol.
34, no. 12, pp. 1089–1096, 2007.
[23] F. Hermann, H. Lerner, and A. Palti, “Factors influencing
the preservation of the periimplant marginal bone,” Implant
Dentistry, vol. 16, no. 2, pp. 165–175, 2007.
[24] D. K. Prasad, M. Shetty, N. Bansal, and C. Hegde, “Crestal bone
preservation: a review of different approaches for successful
implant therapy,” Indian Journal of Dental Research, vol. 22, no.
2, pp. 317–323, 2011.
[25] M. Cappiello, R. Luongo, D. di Iorio, C. Bugea, R. Cocchetto,
and R. Celletti, “Evaluation of peri-implant bone loss around
platform-switched implants,” International Journal of Periodon-
tics and Restorative Dentistry, vol. 28, no. 4, pp. 347–355, 2008.
[26] M. Degidi, G. Iezzi, A. Scarano, and A. Piattelli, “Immediately
loaded titanium implant with a tissue-stabilizing/maintaining
design (“beyond platform switch”) retrieved from man after 4
weeks: a histological and histomorphometrical evaluation. A
case report,” Clinical Oral Implants Research, vol. 19, no. 3, pp.
276–282, 2008.
[27] A. Boquete-Castro, G. Go´mez-Moreno, A. Aguilar-Salvatierra,
R. A. Delgado-Ruiz, G. E. Romanos, and J. L. Calvo-Guirado,
“Influence of the implant design on osseointegration and crestal
bone resorption of immediate implants: a histomorphometric
study in dogs,” Clinical Oral Implants Research, 2014.
Submit your manuscripts at
http://www.hindawi.com
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oral Oncology
Journal of
Dentistry
International Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
International Journal of
Biomaterials
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
BioMed 
Research International
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Case Reports in 
Dentistry
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oral Implants
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
 Anesthesiology 
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Radiology 
Research and Practice
Environmental and 
Public Health
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Dental Surgery
Journal of
Drug Delivery
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oral Diseases
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
 Computational and  
Mathematical Methods 
in Medicine
Scientifica
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Pain
Research and Treatment
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Preventive Medicine
Advances in
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Endocrinology
International Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Orthopedics
Advances in
